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(57) Abstract: A device, eg ball castor 
(11), providing multi-directional movement 
comprising a housing (13) having at least 
one rolling member located partially their, 
eg ball (12) Bearing means comprising sets 
of ball bearings held in annular races transmit 
the load of a trolley, etc carried by the device 
to ball (12) and also act to centre ball (12). 
A brake having pad (22) is urged against the 
top of ball (12) by a screw or spring to resist 
rolling movement of ball (12). 
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A DEVICE FOR PROVIDING MOI.TI -DIRECTIONAL MOVEMENT 
F TELD OF T HB INVENTION 

The present invention relates to meclxanxcal 

devices wHich are movable such as wheels. 
T^ivrKGROtJND OF THlg INVENTION 

The problem with many wheels is that they lack 

„ulti-directional movement. For example a castor wheel of 
a thopping trolley, although technically able to move xn 
Llv different directions is fre<.uently difficult to move 
xnany dxfierenii the trolley, wishes to 

in the direction the person pushxng the trolley. 

Much of the problem with the above castor wheel 
is associated with pushing of the trolley rather th«x 
pulling of the trolley. Because the 
S actually only able to rotate in one plane, ^^^^ 

directional movement depends upon rotatxon of the shaft to 

which it is connected. ^ . 

in a similar fashion articulated Doxnts 
freciuently are limited to movement in one plane in a 
0 similar fashion to a typical hinge. 

SPMMARY OF T«E INVENTION -.-^^tive 

The present invention provides an altematxve 

device for providing mult i -directional movement -^-"^"^ 
a housing having at least one roller located -^^^^^ 
.S Uially within the housing, at least one bearxng means 
for supporting a load and configured to couple the at 
lllst L roller with the housing whereby at least one 
roller is able to rotate relative to the housxng and a 
::alcing means for providing resistance to rotatxon of the 
30 at least one --^^^^ ^^^^ _3 comprises 

o T^iTi-ralitv of balls or rollers. 

a pluralxty^ the word "coople" 

intended to include transferring of load £ro» tl>e housing 
35- to the roller.^ ^^^^^^^ ^ ^^^^^^ ^^^^^^ ^ 

roller. 
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The roller may be a spHerical ball or a 
cylindrical roller bearing or otber roller bearing. 

Preferably the braking means comprises a brakxng 
„«nber wbicb is configured to be urged into contact witb 

5 the roller- 

The bearing means W inolnde an urging means for 

urging ...e bracing me^er in a predetermined 

preferably the braking member comprxses a brake 

pad or e<iuivalent. 

The at least one bearing means is preferably 
located substantially above a major portion of the roller. 

preferably the braking member is located above 

the roller bearing means. 

The braking member may be configured to contact a 

15 top surface of the roller. 

The braking means may be operable to vary the 
amount of braking force applied to the roller. 

The urging means may be operable to apply a 
predetermined force to the braking member. ^ 
20 The urging means may comprise a spring. 

preferably the bearing means comprises a race and 
a plurality of roller bearings located therein. 

The braking member may be able to be forced by 
the urging means through the race into contact with the 

2 5 roller. - - 

preferably the urging means coi.«,rises a screwable 

mCTober . ■ 

The screwable member may extend vertically 

through a top section of the housing. 
30 The housing preferably includes a shank and a 

socket portion for the roller. ..^^ 

The screwable member is preferably controlled by 

a hori=:ontal screw through a side wall of the housing. 

The housing may comprise a tubular portion 

35 configured to receive the roller. 

The tubular portion preferably has a plurality of 

stepped regions on its inner surface. 
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The device pr.£.ral3ly includes a centrlna 
.or reducing fric.ion.1 co»«c^ between roller ^ 

adjacent: inner peripheral surface o£ the ho„s.n« 

The o«i«ln, »e«.. W co«.rise a peripheral race 
S „i.h a Plurality of roller be«.in,s -nf i^red .o contact 
a circu^erential or peripheral portxon 

It is preferred that the device includes a 
retaining »e«,. for retaining the ^ZZ. . 

position aro«.d the peripheral portxon of the roller. 
10 preferably the retainin, means comprises a 

The housing -ay include a first annular region 

which houses the centring means. .„„i„a.s a 

It is preferred that the housing includes a 
15 second region which houses the hearing means 

preferably the seoond annular region has a 
^ller radius than the first annular region. 

le top bearing means preferably comprises an 
a^nxar m«^er having a plurality of openings in which 
20 support roller, are located for contacting an upper 

efface of the or , be 

The or each one ot tne sxLjJiJ ^ 
adapted to be seated in tbe openings so tlxat part of thexr 
s^'acL protrude do^nwardlv beyond tbe outer lower 
25 surface of the annular member. 

preferably tbe openings eacb comprxse a bole 

..rougb tbe annular me^er, wbicb l^j f^^^ ^^^Ltb 
reduces in size to a minimum, wbxcb xs less than 
of the roller bearing located therein. 
,0 Xt is preferred that each roller bearxng when 

located in a respective hole protrudes beyond top and 
bottom faces of the annular member. 

The housing preferably has a vertxcal shaft 
through which the urging member is located 

The housing may comprise a socket wxth an 

^ Ai^rr axiallv from its top surface 
elongate portion extendxng axxally tro 

and the roller located in its open bottom surface. 
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According to an alternative embodiment the device 
comprises a plurality of rollers each having one bearing 
meeois . 

It is preferred that the device comprises four 
5 rollers with each roller having a bearing means contacting 

a top surface thereof. 

Preferably the device includes a central power 
transfer means with the rollers equispaced therearound. 

The device preferably includes a peripheral race 
10 with bearings which are configured to contact outer 

surfaces of the rollers. 

The central power transmission means may comprise 

a drive shaft or ball- 

Each r^oller may be located in a recessed area and 
15 confined to rotation within that recessed area. 

It is preferred that the roller is. able to move 

in any direction. 

Preferably the roller provides universal movement 

for the device. 

20 Preferably the housing comprises a tubular sleeve 

located around the shaft. 

According to another embodiment the roller 
includes a central bore with an axle therethrough. 

The device may include a plurality of bearing 

25 means. . 

Preferably the device includes left and right 

side bearing means. 

Each left and right side bearing means preferably 
comprises an annular member having roller bearings housed 
30 in equispaced holes thereof. 

The device preferably includes left and right 
centring means located on opposite sides of the roller. 

It is preferred that the braking means is located 
above and/ or below the roller. 
35 The braking means preferably includes a spring. 

The roller may be a cylindrical roller bearing. 
According to one aspect of the present invention 



^_ ^_ PCT/AU2003/001054 

WO 2004/018233 ^™ 



- 5 - 



10 



15 



20 



25 



.here is provided ^ .PP«ra^«B l»vin, a J^'^ 
leas, one roller located a. leas. par..ally wx.hxn .he 
housing a. leas, one bearing .eans for -->'-"-^^^;;^ 
ana conf i^rea .o couple U>e a. leas, one roller wx.h .he 
ho„»in. Whereby a. leas, one roller is able .o ro.a.e 
rela.i« to .he housing and hraWn, means for provxdxng 
resistance .o rota.ion o£ .he a. leas, one roller. 

According .o another aspec. of .he present 
invention there is provided an apparatus con^rislng a 
housing having at least one roller located a. leas. 
ptr^ialXy within the housing, at leas, one hearing 
for supporting a load ^ configured to couple the at 
least :L roller with .he housing wherehy at ^-"^ °^ 
roller is able to rotate relative to the housxn, wrth the 
hearing means coBprl.ino a plurality of rollers. 

It Is preferred that either of the above 
epparatusea have one or -ore of the preferred features 
hereinbefore described. 

According to another aspect of the present 
invention there is provided a coupling »eans incorporat^ 
Tdevice for „«lti-directional movement includxn, one or 
more of the previously recited optional features. 

According to on. embodiment there is provided an 
exercise bike including the device with a cylindrical 
roller and the left and right side bearing m.~«. 

According to a further embodiment there is 
provided an apparatus having a Joint incorporating the 

According to a further embodimen. .he braking 
, .eans comprises an electromagnetic which is able to apply 
" magnetic field to the housing to res.rlc. or prevent 

cement "^^-^ -^^^.^^^ .he. ^l.i-direc.ional 
Movement includes ro.a.ional movemen., movement ^ a 
^ .^-fl .-.verso direction and linear movement. 
S forward -^J— " .,^.,.i„g. having, including- should 

be interpreted in an Inclusive sense, meaning that 
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additional features may also be added 
BRIEF PESCRIPTIOM OF TH E DRJ^WIMGS 

Preferred embodiments of the present invention 
will now be described by way of example only with 
5 reference to the accompanying drawings in which: 

Figure 1 shows a front sectional view of a device 
for providing multi-directional movement in accordance 
with a first embodiment of the present invention? 

Figure 2 shows disassembled components of the 

10 device shown in Figure 1; 

Figure 3 shows a bottom view of a device for 
providing multi-directional movement according to a second 
embodiment of the present invention; 

Figure 4 shows a top sectional view of a device 
15 for providing mult i -directional movement according to a 
third embodiment of the present invention; and 

Figure 5 shows an angled view of the device shown 

in Figure 4. 

■ DETAILED DESCRIPTION OF THE DRAWINGS 
20 AS shown in Figure 1 a device for providing 

multi-directional movement is shown in the form of a 
castor wheel 11. The castor wheel consists of a spherical 
ball bearing 12 located within a housing 13 having an 
inverted cup shape with an upper apex extending into a 

25 vertical shank 14. 

AS shown in Figure 2 the inside of the housing 13 
is provided with an axial shaft 15 through the centre of 
the shank 14 which opens into a lower hemispherical 
chaniber 16 for receipt of the roller 12. 
30 The hemispherical chamber 16 includes an upper 

recessed circular region 17 for receipt of a race 18. 
This circular region 17 is coaxial with the shaft 15 and a 
second recessed circular region 19 at the mouth of the 
chsunber 16 . 

35 The second recessed circular region is located 

approximately at the e«iuatorial region 19 of the 
hemispherical cavity 16 and consequently has a much wider 
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width or diameter tliem tlie circular region 17. 

The second circular region 19 is configured to 
receive a large race and bearings 20. 

In this embodiment the central shaft 15 flares 
5 outwardly at its lower end into the first circular region 
17. 

AS shown in Figure 1 the spherical ball 12 is 
located so that approximately less than half of its 
surface area is exposed below the bottom of the housing 
10 13. 

A top region of the ball 12 rests underneath the 
first race and bearings 18 and is able to move in any 
direction with respect to the bearings of that race. 

The second race and bearings 20 located around 
15 the e«iuatorial region of the ball 12 helps provide 

centring of the ball 12 and prevents the surface of the 
ball adjacent the inner wall of the housing 13 from 
contacting this wall. 

The race and bearings 18 and 20 enable the ball 
20 12 to freely move in any direction with minimal friction. 
Furthermore they enable the ball 12 to be housed within 
housing 13 without contacting its iimer surface. 

If a castor wheel having the features of the 
device shown in Figures 1 and 2 were used instead of 
25 existing castor wheels a shopping trolley for example 
would be able to move in any direction with minimal 
resistance to any force applied to the shopping trolley. 

Likewise if the wheels were used in connection 
with a walking frame for a disabled person similar 
30 movement would be possible. In some cases however it is 
desirable to provide at least some resistance to movement 
to avoid uncontrollable movement of an article supported 

by the wheels. 

The device therefore includes a braking mechanism 
35 consisting of a vertical rod 21 located through the shaft 
15. The lower end of the rod 21 flares outwardly and 
incorporates a braking pad 22 or e<iuivalent on its lower 
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surface. By moving the member 21 dowiwardly the brake pad 
is forced downwardly tlxrough the race and bearings 18 xnto 
contact with the top surface of the ball 12. Depending 
upon the amount of contact between the brake pad and the 
5 ball 12 a variable amount of resistance to movement can be 

applied to the ball 12. 

The braking mechanism may also be located through 
the other part of the housing and may include more than 
one member 21. Furthermore the brake pad may be 
10 replaceable and may contact a different part of the ball 
12. 

A screw mechanism may be used to change the 
amount of contact between the braking mechanism and the 
ball 12. Alternatively the braking mechanism may 

15 incorporate a spring which naturally urges the member 21 
downwardly into contact with the ball 12. 

According to another embodiment an electromagnet 
may be incorporated into the housing or on top of the 
housing to apply a magnetic field to prevent relative 

20 rotation between the bearings of the races 18 and 20 and 
the ball 12. 

It is noted that the race 18 preferably consists 
of an annular flat ring with ecjuispaced holes configured 
to receive roller bearings. Each of the holes are 
25 preferably tapered inwardly so that the roller bearings 
cannot pass all the way through them. In this way the 
roller bearings protrude beyond the upper and lower faces 
of the annular ring and are able to contact the upper rxng 
surface of the roller 12 and the lower surface of an upper 

30 component of the race 18. . -.^ 

It is also noted that the lower race 20 is held 
in place by a circlip 23 or a lower skirting device which 
is able to be screwed into the bottom of the housing 13. 

in the second embodiment of the invention shown 
35 in Figure 3 an annular housing 3 0 is provided with a race 
and bearings 31 enclosing four e<iuispaced rollers 32 each 
supported from above by an upper race and bearings 34 in a 
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si^lar fashion .o in 1- * ^^^^^^^ 

34 is located in ,=Ue centre of the housing and >^^- J^""^^ 
balls 32 are able to rotate around the shaft 
the confines of the housing and race 30, 31. 

The internal shaft 34 incorporates teeth 35 and 
enables either relative rotation of the rollers 32 wxth 
.espect to the shaft 34 or driven movement when the shaft 

« r>^rt Of an inner central bore 35 through the 
rjZZ\7r^s.Z 30. xt foXio„s that this e-hodi^ent 



10 



15 



r:i:arxi:a:irs z ^...r^^ 

between different components. 

, ^ r^-F tHe invention sbown xn 

Tlie tbird embodxment of tne xnve" 

Pi^« 4 consists of a generally spherical '-'-^'^^^ 
Il^pper hemisphere and lower h«.isph.re 42. A spherxcal 
"« is housed insid. the housing 40 has an axxal 

Uol. 43 di«»trically therethrough and extending 



e^atorial region 44 of the housing 40. 
40 incorporate, races and hearings 4=, 46 on left and 
20 right side, thereof. These races although «rang^ 
Vertically operate in a similar fashion to races and 
bearings 18 and 20 of the first «.bodi«ent of the 

invention* x^^^^ a -a and 

A shaft extend, through the c«.tr«l bore 43 and 

25 holes 44 and is provided with pedal, on either 

At the top ^ bottom of the housing, braking 
mechanisms 47, 4. ext«.d through «rtical shafts in the 
housing 40. The braking mechanisms 47, 4S operate .n 
similar fashion to the braking mechanism 21 shown xn 
30 F^re 1. A force applied downwardly to braking mechanic. 
I^Tu^ly to braking mechanism 48 applies a brakxn, 
forH Z the Lll 3. and the amount of braking force c^ 

be a«usted to increase or decrease tl wrth whrc^ 

the ball 39 can rotate due to a pedaling action applxed to 
^5 each of the pedals (not shown). 

From the above it can be seen that the devxce 
shown in Figure 4 may be u.ed in an «c.rci.. bicycle to 
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control the amount of resistance to rotation of the ball 
39. 

The device may also be modified to that shown in 
Figure 5 in which the ball is replaced by a cylindrical 
5 bearing 50 located within housing 51. In this Figure a 

single braking mechanism 53 is shown which may be operated 
by twisting a knob 55 in the centre of handle bars 54 to 
vary the braking force applied to the cylindrical roller 
bearing 50. Therefore by operating the pedals 52 a person 
riding the bicycle machine is able to provide greater or 
lesser resistance to rotate the roller bearing 50. 

The principle employed by the embodiment in 
Figures 4 and 5 is equally applicable to other devices 
such as vehicles in which a brakiiig force may be applied 
to prevent rotation of wheels, by applying the braking 
force directly to the roller which allows mobility. 

It is to be understood that, if any prior art 
publication is referred to herein, such reference does not 
constitute an admission that the publication forms a part 
of the common general knowledge in the art, in Australia 
or in any other country. 
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CLAIMS . ^. »i 

1 A device for providing multi-dxrectional 

xaovement co^rising a housing having at least one roller 
located at least partially within the housing, at least 
5 one bearing means for supporting a load and configured to 
couple the at least one roller with the housing whereby at 
least one roller is able to rotate relative to the housxng 
and a braking means for providing resistance to rotatxon 
of the at least one roller. 
^0 2. The device as claimed in claim 1 wherein 

the bearing means comprises a plurality of rollers. 

3. The device as claimed in claim 1 including 

a single roller. . . 

4. The device as claimed in claim 3 wherein 

15 the roller is a spherical ball. 

5. The device as claimed in any one of the 
preceding claims wherein the braking means comprises a 
braking member which is configured to be urged into 
contact with at least one roller. 

2Q 6. The device as claimed in any one of the 

preceding claims wherein the bearing means includes an 
urging means for urging the braking member in a 
predetermined direction. 

7. The device as claimed in claim 6 wherein 

25 the braking member comprises a brake pad. 

8. The device as claimed in claim 6 or 7 
wherein the' at least one bearing means is located 
substantially above a major portion of the at least one 
roller. 

3Q 9. The device as claimed in claim 8 wherein 

the braking member is located above the bearing means. 

10 The device as claimed in claim 9 wherein 
the braking member is configured to contact a top surface 

of at least one roller. 
35 11. The device as claimed in claim 10 wherein 

the braking means is operable to vary the amount of 
braking force applied to the roller. 
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12. Tlie device as claimed in claim 11 wherein 
the urging means is operable to apply a predetermined 
force to the braking member. 

13. The device as claimed in claim 12 wherein 

5 the urging means comprises a spring. 

14. The device as claimed in claim 13 wherein 
the bearing means comprises a race and a plurality of 
roller bearings located therein. 

15. The device as claimed in claim 14 wherein 
10 the braking member is able to be forced by the urging 

means through the race into contact with the roller. 

16. The device as claimed in claim 15 wherein 
the urging means comprises a screwable mexnber. 

17. The device as claimed in claim 16 wherein the 

15 screwable member extends vertically through a top section 

of the housing- 

18. The device as claimed in claim 17 wherein 
the housing includes a shank and socket portion for at 

least one roller. 

19. The device as claimed in claim 18 wherein 
the screwable member is controlled by a horizontal screw 
through a side wall of the housing. 

20. The device as claimed in claim 19 wherein 
the housing comprises a tubular portion configured to 

25 receive at least one roller. 

21. The device as claimed in claim 20 wherein 
the tubular portion has a plurality of stepped regions on 

its inner surface. 

22. The device as claimed in any one of the 
30 preceding claims including a centering means for reducing 

frictional contact between at least one roller and 
adjacent inner peripheral surface of the housing. 

23. The device as claimed in claim 22 wherein 
the centering means comprises a peripheral race with a 

35 plurality of roller bearings configured to contact a 
peripheral portion of the roller. 

24. The device as claimed in claim 23 including 
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a retaining means for retaining tHe centering means in 
position around the peripheral portion of the roller. 

25. The device as claimed in claim 24 wherein 
the retaining means comprises a circlip. 
5 26. The device as claimed in claim 25 wherein 

the housing includes a first annular region which houses 

the centering means. 

27 The device as claimed in claim 26 wherexn 
the housing includes a second region which houses the 

10 beariixg means. 

28 The device as claimed in claim 27 wherexn 

the second annular region has a smaller radius than the 

first aimular region. 

29 The device as claimed in claim 28 wherexn 
the top hearing means con^rises an annular member having a 
plurality of openings in which support rollers are located 
for contacting an upper surface of the or each roller. 

30 The device as claimed in claim 29 wherexn 
the or each one of the support rollers is adapted to he 
seated in the openings so that part of their surfaces 
protrude downwardly beyond the outer lower surface of the 

annular member. 

31 The device as claimed in claim 30 wherexn 

the openings each comprise a hole through the annular 
member which has a diameter which reduces in size to a 
minimum, which is less than the width of the roller 
bearing located therein. 

32 The device as claimed in claim 31 wherexn 
the housing has a vertical shaft through which the urging 

30 member is located. 

33 The device as claimed in claim 32 wherexn 
the housing comprises a socket with an elongate portion 
extending axially from its top surface and the roller xs 
located in its open bottom surface. 

35 34. The device as claimed in claim 1 comprxsxng 

a plurality of rollers each having one bearing means. 

35. The device as claimed in claim 1 including 
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a central power transfer means with roller equispaced 
therearound . 

36. The device as claimed in claim 1 including 
a peripheral race with bearings which are configured to 
contact outer surfaces of the rollers. 

37. The device as claimed in claim 36 wherein 
the central power transfer means comprises a drive shaft. 

38. The device as claimed in claim 1 wherein 
the roller is able to move in any direction. 

39. The device as claimed in claim 1 including 

a plurality of bearing means. 

40. The device as claimed in claim 39 including 

left and right side bearing means. 

41. The device as claimed in claim 46 including 
left and right side centering means located on opposite 
sides of at least one roller. 



10 



15 



wo 2004/018233 



PCT/AU2003/001054 




FIGURE 1 



1/5 

Best Available Copy 



wo 2004/018233 



PCT/AU2003/001054 



FIGURE 2 

















—18 




2/5 



Best Available CopY 




4/5 

Best Available CopY 



INTERNATIONAL SEARCH REPORT 



Inteniational applicatioii No. 
PCT/AU03/010S4 



A. CLASSIFICATION OF SUBJECT MATTER 

Int CL B60B 33/08, A63B 22/06 

I According to International Patent Classification flPO or to both national classificatioa and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system foUowed by classification symbols) 

Refer to electronic data bases consult ed below. 

Documentation searched other than minimum documentation to the extern that such docu^^^^ the fields searched 

AU: IPC B60B 33/08 

Electronicdata base consulted during Ac intern ational searchCnameofdata base an.^^^ keywords- 
Derwent World Patent Index and esp@ce and USPTO Internet sites: ffC B60B 33/08. A63B 22/- and keywords, 
brake, retard, stop, shaft, axle, roller, resist, load, and similar terms. US CCU16/2t> 



c. 




DOCUMENTS CONSmERED TO BE RELEVANT 



Citation of document, with indication, appropriate, of the relevant pass^es 

US 2687546 A (OPPENHEIMER) 31 August 1954 
See whole document. 



US 4402108 A (PANNWITZ) 6 September 1983 

See Fig 6 and line 12 of column 6 to line 3 of column 7. 



US 600172 A (RECHTSTEINER) 8 March 1898 
See Fig 4 and lines 5-14 of page 2. 



Relevuit to 
claim No. 



1-15,22,34, 
38-41 



1-18,22-28. 
34, 36, 38-41 



1-5. 22. 34. 38 
23-31 



Further documents are 



listed in the continuation Of Box C E See patent family annex 



"A" 



"P" 



Special categories of cited documents: 
document defining the gmeral state of the art 
which is not considered to be of particular 
relevance 

earlier application or patent but published on or 
after the international filing date 

document which may tiirow doubts on priority 
claim(s) or which is cited to establish the 
publication date of anotiier citation or other special 
reason (as specified) 

document referring to an oral disclosure, use, 
exhibition or other means 

document published prior to the mtematlonal filing 
Hate hut later than the Driority date claim^ _^ 



"X" 



later document published after the international fiUng date or prionty date 
and not in conflict with the application but cited to understand the prmciple 
or tiieoiy underlying the invention 

document of particular relevance; the claimed invention cannot De 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step v4ien the document is combmed 

wift one or more odier such documents, such combination being obvious to 

a person skilled in the art 

document member of the same patent &mily 



Date of the actual completion of the international search 
9 September 2003 



Name and mailing address of the ISA/AU 

AUSTRALIAN P ATEKT OFFICE 
PO BOX 200. WODEN ACT 2606. AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 



Date of mailing of the international search report ^ ^ 
Authorized officer 



I^.KILBEY 
Telephone No : (02) 6283 2115 



Form PCTASA/210 (second sheet) (July 1998) 

Best Available Copy 



INTERNATIONAL SEARCH REPORT 



iDtexnatioiial sf^lication No. 
PCT/AU03/010S4 



C (Continuation). 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CdXegary* 



Citation of document, with indication, where appropriate, of the relevant passages 



AU 5084/46 (128070) B (UVCHEN) 28 Novemba: 1946 
See whole document. 



US 5950749 A (INOUE) 14 September 1999 



US 3848870 A (CRAIG) 19 November 1974 
See Figs 6-7. 



Relevant to 
claim No. 



23-31 



1-4,22, 
34-35, 38-41 



Form PCT/ISA/210 (continuation of Box Q (July 1998) 

Best Available Copy 



INTHWATIONAL search report Intemational application No. 
Infcmiatioa on patent &msily members | PCT/ATJ03/01054 



This Annex lists the known "A" pubUcation level patent family members relating to the patent documents cited in the 
above-mentioned intemational search report Tte Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information, . — 



Patent Document Cited in Patent Family Member 

Search Rq>ort 



US 5950749 



DE 1980403 FR 2758515 JP 10201794 



END OF ANNEX 



/ 



FonnPCT/ISA/210 (citation fyadfy annex) (July 1998) 



Best Available Copy 



